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IV. TbeBefariptim of an Apparatus for impregnating JVa- 
ter with Jixed Mr$ and of the Manner of conducing that 
Procefs. By John Mervm Nooth, M. D. FR»S. 



Redde, Dec - l S^ I ^HE poffibiltty of impregnating water 
•*- with; fixed air was no fbonsrafcertaija^ 
by experiment, than various methods were contrived to 
eflfe£t the impregnation. The ingenious Dr. priestley* 
however* is the only one that has publiihed any defcrip- 
tion of an apparatus, calculated intirely for this purpofe. 
This apparatus was communicated to the public, with -the. 
view of promoting the difcovery of the medical effe<Sts of 
fixed air united with water; and* in confequence of this 
communication* fome very fuccefsful attempts have been 
made in the cure of difeafes* The experiments, however, 
have not been fo numerous as one could have wished; 
perhaps the difficulty in conducting the proeefi* in the 
manner propofed, has been, in fome meafure, the reafon 
why fo few experiments, on this fubje£t,have been made 
public. For although, in the hands of the do&or, the ap- 
paratus was diffidently convenient, it muftbe confefled, 
that the conduct of the procefs required more addrefs 
than generally falls to the fhare of thofe that are unac- 
cuftomed to ftich experiments. Independent too of the 
inconveniences attending the procefs, there was another 
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obje&ion to the apparatus, which, with moft people, 
might have confiderable weight. The bladder, which 
formed part of it, was thought to render the water offen- 
sive ; and when the folvent power of fixed air is confi- 
dered,it will not appear improbable, that the water would 
be always more or lefs tainted by the bladder.* * In fome 
trials which I made with Dr. Priestley's apparatus, it 
always happened, that the water acquired an urinous 
flavour;, and this tafte in the water was, in general, fo 
predominant that it could not be fwallowed, without fome 
degree of reluctance. The difficulty, therefore, in the 
conduct of the procefs, and the offenfivenefs of part of 
the apparatus, made fome lefs exceptionable method of 
producing the impregnation definable. This I varioufly- 
attempted, keeping convenience and cleanlinefs con* 
ftantly in view; and I flatter myfelf, that I have at laft 
contrived an apparatus that will perfedtly anfwer the in- 
tended purpofe. It is now twelve months fince this con- 
trivance has been in conftant ufe ; and hitherto there is 
no reafcn to wifh for the leaft alteration. Prefuming r 
therefore, on the poflibility of its becoming, when known* 
extenfively ufeful, and convinced of the favourable re- 
ception which every attempt of this nature meets with 
from the Royal Society, I beg leave to communicate to 
them a defcription of the apparatus that I have invented, 
and of the manner of conducting the procefs. 



DESCRIPTION 
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DESCRIPTION OF THE APPARATUS; 

which is of glafs, and confifts of three vefTels as (A, 
B, C), fig. i. 2. 3. The glafTes are accurately fitted to 
each other, and at the joints are impervious both to air 
and water. The glafs (A) is defigned for the effelrvefcing 
fubftances. The veffel (B)* is to contain the water that 
is to be impregnated with air. In the lower part of the 
glafs (B) is placed an ivory valve, furrounded with cork, 
as in fig. 4. The cork (a) is fitted to the bottom of the 
glafs (B), and has through it an hole, to receive the part 
(b) of the ivory valve. On the broader part of this piece 

(b) is placed a moveable piece (c). The furfaces of thefe 
pieces are fo accurately ground, that, when applied to 
each other, no fluid whatever can pafs between thejxu 
The moveable part (c) is fecured on the part (b) by the 
cover (d} r which is fo conftru6ted y as to allow the piece 

(c) fome motion, and this cover has likewife holes to 
give paflage to the air that fliall raife the moveable piece 
(c). The glafs (C) ferves two purpofes; it confines the 
air on the furface of the water in (B), and at the fame 
time prevents all danger of explofion by allowing the 
water to give place to the afcending air,. 

THE PROCESS. 

As chalk and oil of vitriol are capable of producing 
the defired efFervefcence, and are the moft eligible on ac- 
count of their cheapnefs, I fhall, 7 in defcribing the pro- 
cefs, mention only thefe two ingredients. Variety of other 

fubftances 
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fubftances may, however, be employed for the fame pur- 
pofe; but none, perhaps, are lb unexceptionable as thofe 
I have named. In the other acids a proper degree 
of fixity is wanting, during the effervefcence; the ni- 
trous and marine have fo much volatility that there k 
always a riik of fomeof the acidiumes pafling the valve, 
and thus rendering the water acid, which it was intended 
to impregnate only with fixed air. To begin the pro- 
cefs, it is neceflary to fill the veffel (A) up to the dotted 
lines, with diluted oil of vitriol. By confining the height 
of the furf ace of the effervefcing mixture to the dotted 
li;ies in the glafs (A), none of the acid will be driven 
through the valve, during the intumefcence that at* 
tends the efcape of the fixed air* The glafs (B) is to be 
totally filled with water, and the veflel <(C) is to be put 
on it. Some powdered chalk is then to be thrown 
into the glifs (A), and the veflels are to be imme- 
diately placed as in fig. 5. except that the ftopper ber- 
longing to (G) is to be left out. When the acid, in the 
lowermoft veflel^ a£ts on the chalk, the extricated air 
pafles the valve in the middle glafs ; and as the con- 
jftruition of this valve allows the fixed air from the eflier- 
vefcing fubftances to pafs, but denies a paflage to the wa- 
ter in a contrary direction, the feparated air afcends to 
the upper part of the middle glafs, and at the fame time 
a portion of water, equal in bulk to the intruding air, 
pafles up the bent tube into the uppermoft veflel. A$ the 
effervefcence goes on, the fixed air continues to accumu- 
late in the middle veflel, and the uppermoft one to be 

filled 
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filled with the water that has given place to the air. The 
quantity of chalk to be thrown into the acid at one time, 
mull be determined by the capacity of the uppermoft 
veffel. Should more air be extricated than is fufficient, 
in the conduit of the procefs, to fill that veflel, the wa* 
ter will run over the top of it, and will continue to run 
as long as any air afcends in the middle veflel, or till the 
furface of the water is below the extremity of the bent 
tube. Both thefe accidents are to be carefully avoided; 
as in one cafe, the whole would be wet and difagreeabie ; 
and in the other, a quantity of fixed air would be unne- 
ceffarily loft. Half a dram of chalk will, in general, pro- 
duce air enough to fill the uppermoft veflel with water; 
and it muft be remembered, that the chalk employed to 
produce the effervefcence, Ihould be finely powdered, as 
a felenitic craft will otherwife form around it, and thus 
prevent the action of the acid on the interior part. To 
keep the neck of theglafs clean, through which the chalk 
is put, it will be neceflary to include the chalk loofely 
in paper; and this circumftance is by no means to be neg- 
lected, as the accurate jundtion of the glafles depends on 
it, and confequently the whole of the procefs. When 
the uppermoft, veflel is filled with water, and there is, 
therefore, a confiderable quantity of fixed air in the mid- 
dle one, thefe two veflels are to be feparated from the 
lowermoft, and the air and water are to be agitated toge- 
ther, to promote their union. If, during the agitation, a 
ftopper be put into the uppermoft glafs, the defcent of 
the water in it will not fhew the abforption of the fixed 



air 



[ 64 ] 
air by the water, as the external atmofpherical air will 
eater below, at the valve, to fill the fpace which the ab- 
sorbed fixed air wo\ild otherwife leave void* But, on the 
contrary j if the uppermoft veflel be open, during the agi- 
tation, the prefflire of the atmofphere on the fnrface of 
the water in that veflel, will force the water down into 
the middle one, as fall as the abforption of the fixed air 
below will allow it room. This latter method may be 
purfued, when a perfon wifhes to know the quantity of 
fixed air that the water can abforb; but in common ufe, 
it will be better to Hop the uppermoft veflel, as the air 
and water may be then more forcibly agitated without 
inconvenience, and bf courfe, the impregnation more ex- 
peditioufly effe&ed. During the effervefcence, the up- 
permoft glafs is to remain open, and it is only to be flop- 
ped when the agitation is performed. It is not to be 
•expe&ed, that the impregnation will be confiderable at 
firft; it will indeed be neceflary to repeat the procefs, 
with the fame water, four or five times, before it will be 
highly impregnated. After an agitation, therefore, when 
a ftronger impregnation is wilhed for, the uppermoft vef- 
lel is to be opened, and ndfedfrom the middle one, to al- 
low the water to defcend, that was before driven up. 
When the middle glafs is again full, a freih quantity of 
chalk is to be put into the lowermoft veflel, and the agi- 
tation to be repeated, as foon as the effervefcence ceafes. 
It is feldom neceflary to repeat the procefs more than 
four times, to produce a very ftrong impregnation; but 
fhould it be thought proper, to have the water as highly 
2 faturated 
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faturated with fixed air as it admits of, nothing more than 
a repetition of the fame procefs is requifite. In this* 
account of the apparatus, I have purpofely confined my- 
felf to the method of uniting fixed air with water; but it 
is to be obferved, that many curious experiments may be 
made with it, both in chemiftry and pharmacy. By its 
affiftance, I have been enabled to imitate very perfectly , the 
common mineral waters, and to make aqueous folutions 
of fubftances that were before deemed infoluble in water. 
Thefe circumftances, however, I fliall referve for a future 
paper, which I fliall have the honour to prefent to the 
Society, as I have not yet been able to arrange the feve- 
ral fadls, which this apparatus has made me acquainted 
with, in the manner I could wifh. 

POSTSCRIPT. 

SINCE the foregoing paper was read, I have con- 
trived a glafs valve, which feems preferable in fome re- 
fpedts to the ivory one therein defcribed. The following 
is a defcription of it. It coniifts of three pieces, as in fig. 

7. The fuperior and inferior pieces are perforated, 
but the middle one is without perforation, having only 
its upper part convex and its under part plane. In fig.. 

8. is a perpendicular feition of the three pieces com- 
pofmg the valve, at the diftance at which they ought to 
be placed, with refpeit to each other, in the tabular part 
of the veffel (B). This veffel having the glafs valve in 
it, and filled with water, is to be put on the, glafs (A), 
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containing fub&ances in the a<5t of effervefcence. In that 
cafe, the extricated air will afcend through the perfora- 
tions in the fuperior and inferior pieces, the middle one 
proving no obftacle to the air, having fufficient room to 
yield to the current of air ruihing upwards ; but when 
the air ceafes to afcend, and the preffure of the water 
above takes place, the middle piece will prevent the wa- 
ter from defcending, its plane furface being then applied 
to the plane furface of the piece below it. Thus, si r* 
this glafs valve will anfwer in every cafe where the ivory 
one can be employed; and for a variety of purpofes it 
will undoubtedly prove preferable, particularly when 
corrofive fubftances are fubje&ed to experiment. 



V. Account 
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